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[»#£3^mgB& i ©KSft^stc^jf&^^^tirSIn o^mm comfit 

' mum 2 <omm^mz<m&z tizmum 2 oassMEEowEffi*. m 2 o«be 
mt 0 v t i*igmmz%) *) m^m 2 <r>® 0 mk.^wtt 

«natt«i#stt, mm^uxT-v v tm&z^is-i-ymt-rz®^ mum 
1 ow^ftjqme* 1 <D&mw£*Mum 1 <*>m*MGJin u bItie^ 2 ?>fgs& 
#s#*«hb* 2 vmmm&zmmm 2 oiic^Dt* * 9 ^len 1 <7>ra&# 
<t imtRMt 2 <omsb¥&omft*mm-t-z tti>^ mm 1 <omm^mz 
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Mien 1 orate* 1 o^mmjE^ensn-r^^ 1 v&mmmmnxT- ? *?b, 
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mum2 <Dmm j mj£<Dm&m*mmi-z>m2 vmmnmmmxT y *?b, 
mum 1 ©11^ x tmum 2 omm^ mum 1 x owibj* 2 

o^nsa t »* j*& %> m 1 o«»«jbe^ i vn 2 <Dmmmi± * mn-t sitct 
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m^m 6 ] mi <vmM& xxfm2 <Dmmzw&*mu-f& z b &c x *) , 
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mm i (ommzm i ^mmm^mn-r^mi <o&mn&%imxT? ft, 
mm 2<DmmizM2 <Dmmm& z mm-t * n 2 <Dmmmi±mux f^t, 
mm i ^^msEomjEit^^-r^^ i <D&mmzum^-r ? ft, 
mm 2 <D&mm t m<Dw.j±mzm®ir2>n 2 ^mmraij^T- * ^ 
Huias 1 (dwm& x zrmmm 2 <Dmm^ mmm 1 <7>mmni±& x z/mmm 2 
<ommm.s.t imzzni <ommmj±&xv?m 2 (ommm^mu^-^ ztizx 

*T $ -£ £ 7* u 7 7 a T* £> o T , 

BtriB^ 1 om&cfji 1 o^miE^^n-r^,^ 1 ^s^mM^r- ? ft, 
mtm 2 <r>mM^m 2 <Dmmmj±.zmnir2>n 2 ^mmmmmn^ ? ft, 
mm 1 v&mmELvm&mzmm-t&m 1 <ommmm\m^y- ? f t, 
mm2 <v&mmj±<vm.j±m*mm-r&m2 <Dmmmi±mn^^ ? ft, 
mmm 1 <7)mm& x zfrn^m 2 vmmiz, mm 1 o^hsee^ * zrmtm 2 
vmmmm t am* z mi <Dmmmm& x vm. 2 ommwfc & mu-r zztizx 
*) > mm^u^omt^m n^mM^mm-r^w^mm^ t ? ft 

Z^trZtZ&WLt-f&fvyvA, 

«**8] ni/xf'j tm&z ft*M&&ii&*mni- 

mtm^m^m^om 1 vwuKm&zmnir&m 1 <om.m^t, 
mM^m^mmm^m 2 (vmrnizmmzmu-tz m 2 omm^ t , 
mmivmm^WL&xvmm2<Dmm^®.<Dmft, mmz, mmmivm 
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i (omm^mmmm 1 ^mmmmmm 1 oni:^ u msm 2 <owm 
^wamwm 2 <^i$iE* Htrie^ 2 «t 9 hihties 1 

9 ] ^1 i cm 2 o«*tc«E*Q«in-*-* £ b K X *) , 

mzm 1 o«mmjE<o«EE#sr«o«Ff 1 ©iwwxty yt, 

*trfBH2 ^mmJEomJE^i«-M^-t«2>^2 ^StSimBEtU^l^T- y ft, 
IIC* 1 CWR* 2 o**^ *flB* 1 O&mmJEis J: WfBS 

10] mi ore* J: cm 2 omsn*jE*epin-r * zbizx*) 

~ 9 Km$f £ fu ? y A o T> 

tuiBS 1 1 osum&je*: awn-rats 1 ogtumMan*^ y ft, 

mmm 2ottc»2 oagnsfriftinrr s* 2 o^mmflEepaD* 

*ufBH 2 (Dmmn.E.vmmmzmM'tz m 2 osmwzwmx v-^fb, 
mum 1 ottfc* <t ifhtcb* 2 ott^o, Htftam 1 osmmjEE^ x xm&m 

2 <vmmmj±tim%z>m 1 ^>mmms.^xv i m2<ommms.omui:mm-r^ 

mmmmmumw* t yft 

Z&trZt ZimtirZ tim^M O^^d^a ^|B0$ ti 
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mm 1 1 os^mjE^^iDt-^n 1 osmEflun;*? 7 ^ 

mmm 2 2 <7>mmmE.zwtoirz> m 2 n&mwzmmx r-y-xt, 

mmm 1 ^mmmmom&m^mm-r^m 1 ^^sjem^x^ y ft, 

ureai 1 oit^ * vmrnm 2 <Dmwr«D, mmm 1 <D&mw£& x x/mmm 
[0001] 

*»Wtt, ****** J: ^ H B H Mi&ISI^J;«Mi&^^ y D 

[0 0 0 2] 

ttMESWEKIi. #«t>^^otn (Twisted Nematic) 

&fi*S TN (Super Twisted Nematic) iftfi, T^r^vhV ^-X^SrflJ 
ffiLfcTFT (Thin Film Transistor) feMlM (Metal In Metal) fo§|& 

[0 0 0 3] 

5 >r i < on/off* * c: <h -cXjficaJofitJiiWBr-*-* o-c** 0 mm^ h v 
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[0 0 0 4] 

> 9hUM-CM^mc0tti$«Lft«£E»fUE$«« -7 ^AMf^ fc'^ffl 
v»fc*ift 0 71/- «A^^^mtt^S»^M$tL^^ «HHKz^ifti$ 

t?, flr^tnanD^tLftmffiaMitrJ^^^^^ 3*^^^*^^ 

[0 0 0 5] 

A) , zti*mmLx, nm*mmu mz, -mmmztitzmmz, mmv'm 
K&n-t &z\t imibxib ft m *. ^ jnnw&ir i md . 

[0 0 0 6] 

BMHtti l ] 

BfOlf£$rlH!*±f&fi\ f"i&Sl7VM >K^-^J % 1989^9^290 
f&fr, S3 5 2K75M3I3 5 51 
[0 0 0 7] 
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[0 0 0 9] 

#7*^|£l I^37AI| (I TO: Indium Tin Oxide) 1 2 

*Yu-?mzmm (t/z^^ stL, ^r^xmn 1-2 

fctt, ^5§n ( I T O I Indium Tin Oxide) 15^ * h y 4 fmzmm 
1 l-2Oit0J=r^A«Ml 2i3j;r>^n^«ai 

[0 0 10] 

ioi9^«ffi^*t?>*L3t^^3yRi l-i&xtftfjxami 1-2*4 

#'M 3 K»l 3-l*J:OT?'M3 K/f 1 3 - 2 *^LT*ttIr*-& J: $ fc, if 

* * JfK J: ^t7^m "CKO 

4o LT> ^^S«l 1-1 &£tflf7Xmfcl M 

[0 0 11] 

3^f'J^tS^;H(i, -*WlCfflv^tL*TN (Twisted 

Nematic) J: 9 fc, #V>f 3 K«*EfiI$*7tO, M^7^i 

[0 0 12] 

span $ ti&mmi3f<n>A wmomKz-ox, 7 ? ^ 
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[0 0 17] 

oniit/^ * epjn it, -7 * - * * 3 - y ? K&m zmt $ £ t n 

[0 0 18] 

H5^ ^^f'j y^mm^^i zmMirz>tz*><7>, &*<oMmu®& 

[0 0 19] 

39AK7^3Ui, *n** (CLK) i tfn * ***/t 

(DATA) te-^0#*&*^t&fci:fcfc 
, W«flE±V2*J:0'GND (0V) fc»*$tL, n^r'J^feW;!, 
l©ai»3?Atil203?A liYlMYnC, H7*JBv*Tft 

[0 0 2 0] 

^^^3 2^ (CLK) «*Oft»*$»t* % fc, «* 

[0 0 2 1] 

mmm.mv i tmmmmv 2 tit, vi+v2>v P strntz-tms. 
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10 0 2 2] 
10 0 2 3] 

me^^fi^X^iZ, 3X3©9I|C5H, (XI, Yl) (X 
1, Y2) (X2, Y2) (X2, Y3) (X 3 , Y2) (X 3 , Y3) (7)6® 

[0 0 2 4] 

EI 7 ££^[118 J*, nyA V7js*3 1 £J;r_Fn>j7 K:M^3 2 0|fH^ 

^ZK&±d%3X3<D9Wm<Dmm*m*Zit2>tzZ>l l z^ =7 ^ A K?>f/t3 
1 ^37AIix 175SX3 ^enJni-^MS14/^l^XomJE<!:^^ ^ £j; 

UmLtzmum.S.KXoX, 3X3^)9Bf (Xl, Yl) 7bM (X3, Y3) 
[0 0 2 5] 

n^A«^Y17iMY3tc(i N mffiVlOMMtt^^^EPin^tL, n^fgx 
lMX3C{i, •®ffi-V2OWIlft/^;v^^E[]Jn$tL^> 0 Lfc^oT, El 8 

mm (xi, yd 7!js (X3, Y3) \znm-th^^fi(D 
mmwmmz^ v 1 +v 2<Dmm^)v^m^^ 0 vi+v2 

>Vp st'^S^ ^BJrr^Am^l 2 t^n^m^l 5©2ool» 
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o "T*t>%^ ifTxi, Yl) Tbm. (X3, Y3) te. ^T#^«-feO^ 
[0 0 2 6] 

^f&> ®7 IzmZti&XoK, n^K9-T^3 2ti, n^HXH^, I 
#U n^IIX2, n^liX3t, «JEV3 0M@14^^VX*^enJpi-^c: 
£T% v^-ftL^<7)n^m^^ji^i-^o fit, 37AK7^t3 1ii, uvm 

i:l#ftOIItt^;^-v 4=lrepAnt-^o -£T% V 3 + V 4 > V f s «9 
, Vl>V3^oV2>V4t^-5^tfl. 0 
[0 0 2 7] 

mS^Si-^, (XI, Yl) (XI, Y2) (X2, Y2) (X2, Y3) ( 
X3, Y2) (X3, Y3) <7>6iISfK{i N m8KmZti&£oK, V3+V4 

>vf s(omm^^^ms.^mn^fi^<Dx\ ftfct&wm&mvmw^vA 

^t&& 0 1"&;b*>, (XI, Yl) (XI, 
Y2) (X2, Y2) (X2, Y3) (X3, Y2) (X3, Y3) <D 6 Mitti 

[0 0 2 8] 

V3+V4>Vf sT?**), mffiUVp sfi. WffifltV f s t5{?2 

te<s>mffiii-e&&?>T\ vi+V2>V3+V4^Mn 0 

[0 0 2 9] 
[0 0 3 0] 

mwtim®: LXit-tz mm] 
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l=V2fcLfc**K*fcffi<fctK (V1+V2) /2hta%> 0 Lfc^t, 
n^A K7^fA3 l&it^n* K?>f/t3 20K3-JEJ±; (V 1 + V2) /2J^Ji 

[0 0 3 1] 

7" V - £ gEMi" & *e> ©lift; X mJE Vp s "7 

iry^lliioTifti^ flflxJ^ ^+7^5^^^!^ Vps = 
4 0 V, Vf s=2 0VSWlT^^ o LtztfoX, ^7 A 1 33 

*crn* K54V*3 2I±, V 1 + V 2 >V p s fcj&fc-rfcfcfctt, frti^t^ 2 
0 Vg«0»£E^5 t^TL^o 
[0 0 3 2] 

[0 0 3 3] 
[0 0 3 4] 

w*fcmfl=&tairr*£ 1 H2 <*>*«fcmEE*ep;&D-*-*s&2 <om 

i-ym t-rz m 1 omm^mm 1 ogim we & m 1 <owm 
kqiijq u ^2 vmm^gi&n 2 <^mmjE£^ 2 vmrnizmnir & x^\zmi 

w - c t ^-e § & <t ^ tc N hi ^^mmffis «t xfm 2 nmm 
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ft i (Dmm^mzit, m i o^mmjEt fin&&«ffiig?>ft i <Dmmms.<D^ 

ra^is^ft i (ommm&^m i ^m^cepjo u m 2 vmm^&ttfm 2 <omm 
ms&ft 2 (ommizmn-tz i^ct 1 <Dmm^gt}$ ± zm 2 (owm^wt^m^ 

[0 0 3 6] 

* 1 Jiftft 1 co^mBJEE<7)Sj±ffi^ N ft 1 ^mJEEH£ 0 V 

"CWRW Ktt 9 * & * ft 1 eft) 9 , * 2 $ ft 

2 O&mmflEomJEte*, i2 0l)±lt 0 V fc-CS^W^ 0#x.*ft2 

^mkmiu ft 2 ojjg»^**»2 oswaESrft 2 om«»cgnin-t-* «t 5 
i omfft£ i tr ft 2 <DmM^&<7>wjftZMm s**ttti:, ft 1 

K^^^^tL^^i<7)^«jE<7)miE» ? ftlcoaEE^it^0, ^o, f$2 
©W*fticfl»**i* ft 2 OMWEeWEtfcPft 2 OWBEII fcWJ:^, 
ft 1 o^j o #x.¥#8:i3 <fc tfft 2 o^J 13 *x.3H£*XttNft $ <fc 9 M*4 £ 

[0 0 3 7] 
[0 0 3 8] 

**wo^^t± % ft i (ommzm 1 <7>*mmffi ft 1 o&mmjEE 
epjin* f7^, ft 2 oiici 2 ogm«ffi£Mrr &ft 2 ^*m«ffiensn^ 

^yftmi 0*iKE0«Ett*tl*1-*ft 1 olVIEEMIIXf? ^ ft 
2 ©i$SffotJEf*«it 2 O&mmffifW* 7- 7 7 b, ft 1 
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x im 2 vmmz^ % 1 <D&mm&^ xvm 2 vmrnmrn timzzm vm® 

[0 0 3 9] 

&mmmzmnir2>m 1 nwrnwrninxry ft, m 2 vwmizn 2 ^mmm 

1 vmmwmmwATy ft, #2 <vmmm!±<Dmi±m*®m?2>m2 
mmmfamx-rvft, m<Qmm&xu t m2<ow&iz, mi<DMmmj±&xz>° 
m 2 (Dmmms. tam^^mi <Dmmm,j±& x 2 <Dmmm& % mn-tz a t 
^u^mm^m^mm-r^^mmm^T v ft *^tsz t z&m. 

t-tz> 0 

[0 0 4 0] 

mmwKmux-T yft, §201^^2 <7>&mwj±*mu-t z>%2 oisi 
i±mwf v ft, mi (Dmmm&vm&mzmmir&m 1 vmrnmrnmrnxT 
yft, %2<Dmmmj±<Dmi±mzmmi-&m2ommmi±mmxTvft, n 
1 <Dmm& x zm 2 <dwm\z, m 1 <ommms.^ x zm 2 <Dmmmj± tarn** 

[0 0 4 1] 
[0 0 4 2] 
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2 (Dmm^m^m 2 (ommmm^m 2 (Dmrnzmn-tz x^^mi amm^s 
x xfm 2 vmM^&<DW)ftz®m-t2> tti>^ 3^79 ? ^m^-fu-i- 
tm z. t § * i 9 jc. mi ostiflE^ i 2 ommw&vm&m 

[0 0 4 3] 

m2<Dmmmj±<DmmmzmmT&m2<7)mmmmmxTvy'b^ mi<o 
mm& x x/m 2 oii-.o, m 1 <D&mwat& x v?m 2 <Dmmmj± ti*m%&m 

[0 0 4 4] 

*&wom 2 mm-mmzumzttr^z rn^7Ai^ mi omm^m 1 o 
*epin-«m 1 osiiEtt^y yt. m 2 (Dwm^m 2 <7>mmm 

£E & eptm-f * H 2 03fem«JEE^in^ fy^, mi O^tllffiomJEfl $q^^ 

crm 2 fc fiji&^m 1 c7)ignjm£E*3 * ^m 2 o^mjE^^n*^ 

[0 0 4 5] 

*%wom 2 oyn^7Aii, m 1 oti^i 1 o&mwBE&epioi-ass 1 o 
mmm&mnx r-v^t, m 2 oiici 2 co^m«j±^en*pi-^, m 2 ostt 
Em-mar? -ft, mi o&mmi±<Dm,)±mzm'M'tz>m 1 ^iiiiaji^f 
^2cosmmEE^mM^M^-r^m2<7)^mjEE$ij^x^7 p i:, m 
1 oiiij x xfm 2 <Dmm^<7), m 1 <on&n&& * <^m 2 <Dmmmj± t am* 
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[0 0 4 6] 

i±, mivmMizmivmmm&tfmQzti^ m2<7>mmzm2<7)mmmj±tfw 

[0 0 4 7] 
[0 0 4 8] 

[0 0 4 9] 
[0 0 5 0] 
[0 0 5 1] 

v P s&±t%%£T%mm&s*)i>xtfmuztLtzm&, *<ommtiLmzttB-f 
znft<D*ux7-vy?WL* l tfy>u~^wmt%2>zk\ l z±y)^ Mfc-tzmmtf 
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112 0 0 3-0 1 2 5 6 9 ^->? • y 

[0 0 5 2] 

[0 0 5 3] 
[0 0 5 4] 
[0 0 5 5] 

[0 0 5 6] 

5 1 ti % 37 A a* 5 2 is itfn? K^-f^5 3 frUI^I"* 
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tti>K, 37AK7^A5 2Wn7^ (CLK) #-J§-43 XZfa l/^f V v ? 
IbW^ 1 t^^tf-;? (DATA) £&ij&U n^K^^ 

/*53K*n y * (CLK) if^ftl&t^ 3>hn-^5 1 fi, 

7f 54*5i^^ ^^-5 5(7)^0«9#x.^$IJ^ltT, 37A K9-f^5 2 

$ ti& mmmmT~$> & g n d c & x v* n * k ^ ^ 5 3 t^gg $ ti2>&mw.&x~ 

10 0 5 7] 

37AK7^fA52(i, 3>bn-951i^ * n y * (CLK) 

- y ^^ h b h /n°^;H KmWiZmTFmt&fzttXOr-? (DATA) 4§ 

^o^s^t* t ti>iz, mmmj±±v 4$>£zFmmmf±GNT> c fc&*fc$*L 

% 5 l^flfijfp tCL/c^oT. n^f'J y 1 OjtWrr 

7AIil2(037A IgY 1 75MY n tc^ |^ 1 0 ^fflV^TMtS^r 

[0 0 5 8] 

D^F7^a*5 3^ n>hu-?5 IX*), ?uy? (CLK) 

zgtfztt i>K, nmwm±v3&xxmmm]£GNDr tmmzti, 

5 1 Offset ft tf*oT, n Wf'J ^iftS^/H^n^Stl 
5<^n-7 maxi^MXmtc, m l 0 «rffl^T^i-^^f5cO^ >f S > 

[0 0 5 9] 

CiT% 5 4&J;U f *-f 7f 5 i9#x_KJ; I?, SitEGND 

cfcgM&Sti&fcjE (-V1-V2) Sfctt||^mffiGNDrfc»«S*iamJEE 
(V1+V2) »i, Vl+V2>Vps**fc*-mJEEirc**o 37AK 
9^*5 2fc#&$*L*«ffiV4:j3J:O f n* K?-f/*5 3 K#i&3*L**ffiV 3 
fc^ V 3 + V4 >V f s *SJ^U V f s >V3^oV f s >V 4 fcStfc-fWE 

[0 0 6 0] 

^^yf5 4iJj:^^7f5 5(i^Jx.^ FET (Field Effect Transis 

tor : Sfa*f7V^^) y^>^ST--e^$*trv^ 0 



tiiaE#2 003-3089157 




#M 2003-012569 ✓v?- *j 

*t***mflEGNDc«>«JEtt*, (-V1-V2) tGND (0V) 9 
3fc#&$*L*3|!MjEGNDrO«Ete£, (V1+V2) tGND (OV) 
[0 0 6 1] 

v>T, 3 7 A K7 5 2 GND c ©Iffif , ttzit, n*K?>f 

^5 3 *l£GND r<DmEtmZWVmz-2>Z.£&X~£&<7>X'$>titf, F 

[0 0 6 2] 

^7*5 6Kli, *&§Ct^.X*6 1. 7fcT^X*6 2, M^f^^6 3, * 
fcli, 4MW***V 6 4#«*S*u flN»*a»-C**J:^Kft$*Lrv»* 0 
[0 0 6 3] 

^-tV-ty ®6lcjF$*u>J:?ft N (XI, Yl) (XI, 

Y2) (X2, Y2) (X2, Y3) (X3, Y2) (X 3 , Y3) 0 6|^ 

[0 0 6 4] 

•fe y h H6C^WJ:H3X309 B*0flttt*£E3R$** fc* 

K % 3^ A K7^^5 2 #35AttX 1 MX 3 ^^iDl-SWffitt^^^^m 
*J:^ K^^r 3 **uvw&Y 3 KEPiD?-* 

W*tt/t/i/* olff * ^ 5 > nzmz-X, ^^7f54^i^^7f55^ 

<o*4 *>y\<z^xmi^&izib<D94 $.>y*f-*r~-Yx*ib*), mi lit, m 



19/ 
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